Properties of several protein kinases that copurify with rat spinal cord neurofilaments.
Several protein kinases that copurify with neurofilaments (NF) were identified and each kinase was assessed for its ability to phosphorylate NF proteins. NFs were isolated using an axonal flotation procedure and the kinases were extracted from NFs with 0.8 M KCl. NF kinases were incubated with peptide substrates for selected protein kinases, [32P]ATP and protein kinase cofactors and inhibitors to characterize the kinases. Using peptide substrates, three types of kinase were identified, and a fourth was identified using NF protein as substrate. The first three kinases were the catalytic subunit of cAMP-dependent protein kinase, calcium-calmodulin dependent protein kinase II and a cofactor-independent kinase that phosphorylated prepro VIP sequence 156-170 and was inhibited by heparin. Using NF proteins as substrate, a fourth kinase was identified which was cofactor-independent and was not inhibited by heparin. Neither cofactor-independent kinase was casein kinase II. NF proteins were phosphorylated in vitro on serine and threonine, primarily by the two cofactor-independent kinases. Using [alpha-32P]8-N3ATP for affinity labeling, one kinase of 43,800 Da was identified. Thus, in addition to cAMP-dependent protein kinase and calcium-calmodulin dependent protein kinase II, two kinases have been found which are primarily responsible for NF phosphorylation in vitro and are cofactor-independent.